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CONTAINER PLUG GAUGE AND METHOD OF USE 

The present application is directed to a plug gauge for inspecting the inside 
diameter of a container mouth, and more particularly to a plug gauge and method of use in which 
the gauge plug is urged by a spring into the container mouth. 
Background and Summary of the Invention 

It is conventional practice to test the inside diameter of a container mouth by 
inserting a gauge plug into the container mouth. U.S. Patents 2,596,342, 3,914,872 and 
4,278,1 73 disclose plug gauges of this general type. U.S. Patent 3,91 4,872 in particular discloses 
a dual-plug arrangement having a first plug for determining that the mouth inside diameter at 
least exceeds a minimum first diameter, and a second plug for determining that the mouth inside 
diameter does not exceed a maximum second diameter. In the prior art, the gauge plugs are 
mechanically inserted into the container mouth in such a way that the plug may cause janmiing 
or breakage if the container mouth is choked, for example. A general object of the present 
invention is to provide a plug gauge and method of use for inspecting the inside diameter of a 
container mouth, in which the gauge plug is inserted into the container mouth in such a way as 
to minimize the likelihood of jamming or breakage at the container mouth. 

A plug gauge for testing the mouth of a container in accordance with a presently 
preferred embodiment of the invention includes a spring carried by a support, a rod having one 
end coupled to the spring, and a gauge plug coupled to the other end of the rod. A control 
mechanism supports the rod and is coupled to an electric motor. Motion of the control 
mechanism by the motor lowers the rod and plug into the container mouth under force of the 
spring, and thereafter lifts the rod and plug out of the container mouth. In the preferred 



embodiment of the invention, the spring takes the form of an air spring. A stripper is operatively 
coupled to the control mechanism in the preferred embodiment of the invention for lowering 
against the container mouth, as the rod and plug are lowered by the spring and the motor, for 
holding the container mouth as the rod and plug are lifted from the container mouth. At least one 
5 sensor is coupled to the spring in the preferred embodiment of the invention, and is responsive 
to position of the end of the rod for determining penetration of the plug into the container mouth. 
Brief Description of the Drawing s 

The invention, together with additional objects, features, advantages and aspects 
thereof, will be best understood from the following description, the appended claims and the 
10 accompanying drawings, in which: 

FIG. 1 is an elevational view of a plug gauge for testing the mouth of a container 
in accordance with a presently preferred embodiment of the invention; 

FIG. 2 is a sectional view that vertically bisects the apparatus of FIG. 1; 

FIG. 3 is a fragmentary elevational view taken from the direction 3 in FIG. 2; 
15 FIG. 4 is a fragmentary sectional view of the lower portion of the apparatus 

illustrated in FIGS. 1-3; 

FIG. 5 is a fragmentary sectional view which is similar to that of FIG. 2 but shows 
the plug gauge in the fially lowered position; 

FIG. 6 is a fragmentary elevational view taken from the direction 6 in FIG. 5; 
20 FIG. 7 is a fragmentary sectional view of the lower portion of the apparatus as 

illustrated in FIGS. 5 and 6; 

FIG. 8 is a fragmentary elevational view that illustrates the gauge plug in the 
preferred embodiment of the invention; 
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FIG. 9 is a fragmentary perspective view that illustrates the rod position sensors 
mounted on the rod spring in accordance with the presently preferred embodiment of the 
invention; and 

FIG. 10 is a perspective view of the spring, rod and plug subassembly in 
5 accordance with the presently preferred embodiment of the invention. 
Detailed Description of Preferred Embodiments 

FIG. 1 illustrates a plug gauge 20 in accordance with one presently preferred 
embodiment of the invention. Plug gauge 20 includes a support 22, in the form of a plate or 
bracket, for mounting the plug gauge above an inspection station for inspecting containers. The 
1 0 inspection station preferably receives containers in sequence from a conveyor (not shown). The 
conveyor may take the form of a starwheel conveyor of the type illustrated in U.S. Patent 
4,230,2 1 9, for example, or of the type illustrated in U.S. application Serial No. 09/679,584 filed 
October 4, 2000. The conveyor shown in the noted pending application, which is incorporated 
herein by reference, includes a frame to which support 22 can be mounted so that plug gauge 20 
15 is secured in fixed position over an inspection station to which containers are brought by the 
conveyor for inspection. The invention is by no means limited to use in connection with circular- 
type conveyors, and can as well be implemented in connection with linear conveyors. The 
container preferably is held in fixed position beneath gauge 20 during the inspection operation. 
However, a less preferred arrangement would be to mount gauge 20 on a suitable movable frame 
20 so that the gauge can follow and inspect containers moving along a linear path, for example. 

A motor 24 (FIGS. 1, 2 and 5), preferably a rotary electric servo motor, is 
mounted on support 22, and has an output shaft 26 that extends through the support. A crank arm 
28 is mounted on shaft 26, and is coupled by a link arm 30 to a rod arm slide 32. Slide 32 is 
mounted to support 22 by means of a linear bearing for vertical linear motion beneath motor shaft 

3 



26. A rod arm 36 extends from the lower end of rod arm slide 32 outwardly away from support 
22. A spring 38 is mounted to support 22 by means of a bracket 40 (FIG. 2) outwardly adjacent 
to link arm 30 - i.e., on the side of link arm 30 remote from support 22. Spring 38 preferably 
takes the form of an air spring, which includes a housing or tank 42 in which air is captured 
5 under pressure. A vertical rod 44 has an upper end slidably disposed within spring housing 42, 
and a lower end spaced vertically downwardly from the spring housing. A seal 46 is carried by 
housing 42 surrounding rod 44 to prevent escape of air. A gauge plug 48 is mounted to the lower 
end of rod 44 coaxially with rod 44, which preferably is cylindrical in geometry. The mid portion 
of rod 44 slidably extends through a bearing 50 carried by rod arm 36. An annular bead or 

10 shoulder 52 encircles rod 44 and is disposed between spring housing 42 and arm 36 for 
cooperating with the upper surface of arm 36 to support rod 44 and plug 48, as will be described. 
Rod 44 is freely slidable in rod arm bearing 50. 

Gauge plug 48 includes an internally threaded bore 54 (FIG. 2) that is threaded 
over an externally threaded shank 56 on rod 44 to secure plug 48 to rod 44. FIG. 8 illustrates a 

15 presently preferred embodiment of gauge plug 48 as including a bullet-nose tip 58 for leading 
entry into the container mouth, a neck test portion 60 adjacent to tip 58 and of generally uniform 
diameter, and a cork test portion 62 of generally uniform diameter on a side of portion 60 remote 
from tip 58. Neck test portion 60 has a diameter adapted slidably to be received within the mouth 
of a container having a minimum desired internal diameter. Cork test portion 62 has a diameter 

20 adapted to be plugged - i.e., not to be received - within a container mouth of maximum allowable 
diameter. In other words, neck test portion 60 will be freely received within the container mouth 
as long as the inside diameter of the container mouth is not too small, and cork test portion 62 
will not be received within the container mouth as long as the container mouth diameter is not 
too large. Plug 48, including tip 58 and portions 60, 62, may be of one-piece integral 



construction, or may be of multi-piece construction in situations in which allowable minimum 
and maximum inside diameters may change. Portions 60, 62 preferably are substantially coaxial 
with tip 58. 

A stripper 64 is mounted on support 22 and coupled to motor 24 for engaging the 
end of a container under inspection, and for holding the container in position as plug 48 enters 
and is withdrawn from the container mouth. Stripper 64 includes a stripper head or slide 66 
mounted to support 22 by means of a linear bearing. Stripper slide 66 preferably is positioned 
beneath and moves colinearJy with rod arm slide 32. A stripper rod 70 extends from a block 72 
secured to stripper slide 66 through a bearing 74 in rod arm 36. A head 75 or other suitable 
enlargement is disposed on the upper end of rod 70. Stripper rod 70 provides a lost-motion 
coupling of stripper 64 to rod arm 36, as will be described. The lower portion 76 of stripper slide 
66 forms a head that extends laterally away from support 22 beneath a stripper base 78 secured 
to the support. At least one coil spring 80 (FIGS. 2 and 5) is captured in compression within a 
pocket in stripper base 78 between stripper base 78 and the lower leg 76 of stripper slide 66. 
Stripper slide leg 76 carries a washer 79 for engagement (FIG. 5) with the upper end suiface 81 
of a container finish, as shown in FIGS. 5-7, when stripper 64 is in the fully lowered position. 

A pair of position sensors 82, 84 are operati vely coupled to rod 44, preferably by 
being disposed on spring housing 42 so as to be responsive to the position of the upper end of 
rod 44. Sensors 82, 84 provide input to a controller 86 (FIG. 1), which controls operation of 
servo motor 24 and receives feedback information indicative of operation of the servo motor. 
Controller 86 preferably is connected to a suitable information processor for processing 
information from plug gauge 20 and other inspection devices distributed around or along the 
conveyor, and for controlling generation of signals to reject containers that do not pass 
inspection, control operation of the conveyor, etc. 



In operation, and with rod 44 and plug 48 in the fully raised positions illustrated 
in FIGS. 2-4, a container 90 is brought into position (FIG. 2) beneath plug gauge 20. Motor 24 
is then activated by controller 86 (FIG. 1) to rotate shaft 26 and crank arm 28, and to push rod 
arm slide 32 by means of link arm 30 downwardly along support 22. As rod arm slide 32 and 
rod arm 36 descend, rod 44 and plug 48 are carried downwardly by rod arm 36 under the force 
of spring 38 acting on the upper end of rod 44 (as well as the force of gravity). Air spring 38 may 
have an internal pressure of 20 psi, operating on an end of rod 44 of 0.44 sq. in. Initial descent 
of rod arm slide 32 and rod arm 36 also allow stripper slide 66 and stripper rod 70 to descend and 
bring washer 80 on stripper slide 66 into engagement with upper end surface 81 of the container 
mouth 92. When stripper slide 66 and washer 80 engage container mouth 92, further downward 
motion of stripper slide 66 is prevented, so that stripper rod 70 does not follow further downward 
motion of rod arm 36. In the meantime, continued revolution of motor shaft 26 brings rod 44 and 
plug 48 to the fully lowered positions illustrated in FIGS. 1 and 5-7. 

With stripper 64 in engagement with container mouth 92, further downward 
motion of rod 44 and plug 48, under the force of spring 38 and as carried by rod arm 36, moves 
plug 48 into container mouth 92. At the lowermost end of the stroke of rod 44 and plug 48, 
collar portion 62 (FIG. 8) of plug 48 should be engaged with the inside diameter of the container 
mouth. At this lowermost position of rod 44 and plug 48, the upper end of rod 44 has cleared 
sensor 82 (FIG. 9) but not cleared sensor 84. When controller 86 has determined that the rod and 
plug have been fully lowered, which is to say that crank arm 28 and link arm 30 are vertical as 
shown in FIG. 1, controller 86 scans sensors 82, 84 to determine the position of the upper end 
of the rod. If sensor 82 is uncovered by the upper end of the rod, this means that neck test 
portion 60 (FIG. 8) of plug 48 has fully penetrated the container mouth. At the same time, sensor 
84 not being uncovered by the upper end of rod 44, as shown in FIG. 9, means that cork test 



portion 62 of plug 48 has not penetrated the container mouth. The container is therefore deemed 
to have passed the plug gauge test. If sensor 82 is not uncovered, this means that the inside 
diameter of the container mouth is too small to admit neck test portion 60 of plug 48. If sensor 
84 is uncovered by the upper end of the rod, this means that the inside diameter of the container 
5 mouth is too great to prevent entry of cork test portion 62 of plug 48. 

Motor 24 and shaft 26 are then rotated, from the fully lowered position of FIGS. 
1 and 5-9 toward the fully raised position of FIGS. 2-4. When rod arm 36 is brought into 
abutment with rod bead 52, upward motion of arm 36 and slide 32 lift rod 44 and plug 48 out of 
the container mouth. In the meantime, lost motion between rod 70 and arm 36 (FIG. 5) maintains 

10 stripper head portion 76 and washer 80 in engagement with container mouth 92 (FIG. 5), imder 
the force of coil spring(s) 80. This holds the container mouth in position so that the plug can be 
extracted even if somewhat stuck v^thin the container mouth. Continued upward motion of arm 
36 and rod 44 eventually brings arm 36 into engagement with the enlarged head 75 of slide rod 
70. Further upward motion of arm 36 and slide 32 lift stripper head 66 away from container 

1 5 mouth 92, so that the container can then be moved out of position and a new container brought 
to position beneath plug gauge 20 for testing. The stroke of rod 44 and plug 48 preferably can 
be adjusted by selective connection of link arm 38 to crank arm 28 in either of the two (or more) 
openings 94, 96 (FIG. 2). 

There have thus been disclosed a plug gauge and method of use for testing the 

20 mouth of a container, which fully satisfy all of the objects and aims previously set forth. The 
invention has been disclosed in conjunction with one presently preferred embodiment thereof, 
and a number of modifications and variations have been discussed. Other modifications and 
variations will readily suggest themselves to persons of ordinary skill in the art. The invention 
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is intended to embrace all such modifications and variations as fall within the spirit iand broad 
scope of the appended claims. 
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